pared from neutral fraction. Further purification of basic and neutral components and the procedure for the isolation of each new saframycin is described in following experimental section. 
Structure of Saframycins
Saframycin Y3 (Y3) Y3 is a basic, amorphous yellow powder which decomposes at 143 -146°C. The UV and IR spectra are similar to those of SA5), indicating that the structure of Y3 resembles, but somewhat differs from, that of SA.
A major ion peak of m/z 563 (M+) in a field desorption (FD) mass spectrum of Y3 was consistent with the molecular formula C29H33N5O7, which agreed well with the elemental analysis. The molecular formula indicated that Y3 has one oxygen atom less than SA, while it has three hydrogen and one nitrogen atoms more than SA. These data also indicate the presence of an amino group in the structure of Y3. The fact that the signal at 1.62 ppm (br s) is exchangeable with D2O and that quan- -7) 3.0 (5-4) 17.0 3.0 (6-7) 11.0 3.0 (7-6) 3.0 (7) (8) 3.0 (8-7) 2.5 (8-11) 20.5 (9-10) <0. 5 (9-11) 20.5(10-9) 4.5(10-11) 7.5(11-10) 2.5(11-12) <0. 5 (11-9) 2. 14.0 4.0 (7-6) 4.0 (7) (8) 20.0 (9) (10) 20.0(10-9) 8.0 (10-11) 8.0(11-10) 3.0(11-12) (1) (2) 13.1 (2-3) 3.9 (2-1) 3.9 (2-4) 13.1 9.2 (3-1) 2.3 (3) (4) 17. 3 (5-6) 12.0 (5-7) 3.9 17.3 3.1 (6) (7) 12.0 (7-5) 3.1 3.1 (7) (8) 20.0 (9) (10) 20.0 (10-9) 7.3 (10-11) 7.3 (11-10) 2.6(11-12) 2.6(12-11) 
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the structure of the 2-aminopropionyl group based on their chemical shifts. Presence of this side chain structure was further confirmed by comparison with 13C NMR spectral data of safracin A, which is produced by Pseudomonas sp. and has been reported to have a 2-aminopropionyl group in the side chain8) ( Table 3) .
Finally the structure of Y3 was determined as shown in Fig. lb and Fig. 2 . Y3 has the same stereochemical configuration as SA, because the latter was produced from Y3 enzymatically by treatment with the homogenate of saframycin producer2).
Saframycin Yd-l (Yd-1)
Yd-1 is a basic, amorphous yellow powder which decomposes at 124-127°C. The UV and IR spectra closely resemble those of Y3. Yd-l gave a major ion peak at m/z 577 (M+) in an FD mass spectrum. The molecular formula was determined as C30H35N5O7 based on elemental analysis.
This formula shows that Yd-1 possesses one carbon and two hydrogen atoms more than Y3. A comparison of the 13C and 1H NMR spectra of Yd-1 with those of Y3 shows that their basic carbon skeletons are identical (Tables 1 and 2 ). But in the 13C NMR spectrum of Yd-1, the methyl signal at 21.3 ppm (q) was shifted to high-field at 10.3 ppm (q) and a new methylene signal appeared at 27.9 ppm (t). In addition, in the 1H NMR spectrum of Yd-1, new signals at 1.06 and 1.48 ppm (2H, m) due to methylene proton and 0.74 ppm (3H, t, J=7.7 Hz) due to methyl proton were observed. The proton signal due to the carbon attached to the amino group was also observed at 3.05 ppm as a triplet (8.5 Hz).
These results clearly indicate that an aminopropyl group exists as a partial structure of Yd-1
and that the C-1 side chain of Yd-1 is the 2-aminobutyloylamidemethylene group. The structure of Yd-1 is shown in Fig. lc .
Ad-i is a weakly basic, amorphous yellow powder which melts at 124-128°C. The UV and IR spectra closely resemble to those of SA, suggesting its structural similarity to SA. A major ion peak in an electron impact (EI) mass spectrum (m/z 576, M+) suggests that its molecular formula is C30H32N4O8. This formula shows that Ad-1 has one carbon and two hydrogen atoms more than SA.
The 13C NMR spectrum of Ad-1 is compared with that of SA in Table 1 . These data suggest that the basic carbon skeleton of Ad-1 is identical with that of SA. A new signal appeared in Ad-i at 30.2 ppm (t) and the methyl signal of SA (24.28 ppm, q) was shifted to high-field (6.9 ppm, q). In the 1H NMR spectrum of Ad-1 , a triplet methyl signal was observed at 0.94 ppm (3H t, J=7.1 Hz), but the pyruvoylmethyl signal observed in SA at 2.25 ppm disappeared (Table 2) . El mass fragment pattern of Ad-1 was identical with that of SA above for a major ion peak. These observations suggest that the pyruvoylamidemethylene group of SA is changed to the 2-oxobutylylamidemethylene group in Ad-1.
Therefore the structure of Ad-i was determined as shown in Fig. 1d .
Yd-2 is a basic amorphous dark yellow powder which melts and decomposes at 144-148°C.
The UV and IR spectra closely resemble to those of Y3 and Yd-1, suggesting its structural similarity to these of saframycins.
The major ion peak in an FD mass spectrum (m/z 549, M+) indicates that the molecular formula of Yd-2 is C,SH,,N,O,. This formula is one carbon and two hydrogen atoms less than that of Y3.
The 1H NMR spectral data of Yd-2 is compared with that of Y3 in Table 2 . New signals ap- In an FAB mass spectrum of saframycins, a major peak of (MH++2) or (MH++4) was often observed, due to the fact that one or two quinone rings of saframycins are reduced to hydroquinone depending on the experimental conditions used'). Those data indicate that the molecular weight of Y2b is 1,124. The molecular formula of Y2b is determined as C58H64N10O14 based on the elemental analysis. This formula indicates that Y2b corresponds to the dimer of Y3 being a dehydrogenation product of two molecules of Y3. In addition, in the 1H NMR spectrum of Y2b , 4 singlet signals (4.09, 4.08, 4.06 and 4. The 13C NMR spectral data of Y2b is compared with those of Y3 in Table 1 . The numbers of most signals of Y2b are twice those of Y3 except for the single signals assigned to C-6, 9, 14, 22 and the C-6 or -16 methyl group. Therefore, it was suggested that the binding of the two molecules is at one of the above exceptional positions. Because the UV spectrum of Y2b is the same as that of Y3 and all methyl groups are observed in the 1H NMR spectrum of Y2b, the binding at C-6, C-9 and C-6 or C-16 methyl group might be altered. The disappearance of these ringlet signals was thus ascribed to the overlapping. Therefore, a binding position at C-14 or C-22 was suggested. 1H NMR spectrum of Y2b is shown in Fig . 3 . When D,O was added, the signals at 8.68, 7.19 and 1.00 ppm disappeared and the signal pattern at the 3.3-3.8 ppm region was simultaneously changed (Fig. 4) . Table 4 . Low-field shifts of the signal of H-9 (C-14, axial) to 3.77 ppm seems reasonable 1986 due to the anisotropy of the amino group. Finally, it was determined that Y2b possesses the structure given in Fig. 6a . The stereochemistry of the amino group (Y3) at C-14 is equatorial because it shows the same coupling constant (H10-H11, J<2.0 Hz) as that of saframycin C which has an equatorial OCH3 group at C-1410
Y2b-d is a basic amorphous orange yellow powder which decomposes at above 200°C and does not show a clear melting point. The UV and IR spectra resemble to those of Y2b, suggesting its structural similarity to Y2b. The major ion peak in an FAB mass spectrum shows m/z 1,161 (MH++8) and in an SI-MS, Fig. 6b .
Experimental
General IR spectra in CHCl3 solution were recorded using an IRA-2 spectrometer (Nihonbunko, Japan), and UV spectra were determined using a model 323 spectrophotometer (Hitachi, Japan), FD mass spectrum using a JMS-OISG-2 (Jeol, Japan), and EI mass spectrum using an LKB 9000 (Shimadzu, Japan) [under a direct probe insert at 70 eV]. 1H NMR spectra (270 MHz) and 13C NMR spectra were determined with a Jeol-GX270 (Jeol, Japan) and 1H NMR spectrum (400 MHz) was determined with a JNM-GX400 (Jeol, Japan). Respective chemical shifts (in ppm) are recorded relative to internal TMS. Optical rotations were taken with a DIP-4 polarimeter (Nihonbunko, Japan). Melting points were established using an MP-J2 (Yanagimoto, Japan) and are uncorrected. Thin-layer chromatography (TLC) by precoated silica gel of 0.5 mm thickness (Merck, Germany) was used. Silica gel of 70 230 mesh (Merck, Germany) was also used for column chromatography.
Isolation of Y3 and Y2b
New saframycins were prepared by the method described by ARAi et a1.3) using resting-cells from a 100 liters fermentor. The filtrate was extracted twice with dichloromethane, and the extracts were concentrated in vacuo to a small volume. The orange crude extract was solved in 500 ml of EtOAc, and the EtOAc solution was extracted twice with 250 ml of 10 % AcOH. The organic solvent layer was reextracted twice with 150 ml of 1 N HCl. The organic layer was washed with 1 N Na2CO3 and water, and was evaporated in vacuo. Neutral orange oily fraction was obtained. The 10% AcOH layer was adjusted to pH 9.0 using ammonia water and was extracted with 250 ml of EtOAc three times. The extract was washed with water and dried. Two grams of yellow amorphous basic fraction (Base-1) were obtained. The I N HCl solution was processed with the same method of 10% AcOH solution. One gram of yellow amorphous basic fraction (Base-2) was obtained from the HCl solution.
Base-1 fraction was chromatographed on a column of 60 g silica gel with benzene -EtOAc (1: 4) and EtOAc as the eluents. The fraction containing Y2b and Y3 was eluted with benzene -EtOAc
